Background: Decentralization of ART services scaled up significantly with the country wide roll out of option B plus in Uganda. Little work has been undertaken to examine population level access to HIV care particularly in hard to reach areas in rural Africa. Most work on ART scale up has been done at health facility level which omits people not accessing healthcare in the community. This study describes health service usage, particularly HIV testing and care in 2/6 parishes of Lapono sub-county of northern Uganda, prior to introduction of ART services in Lira Kato Health Centre (a local lower-level health centre III), as part of ART decentralization.
Background
Seventy percent of HIV-infected people live in Sub Saharan Africa [1] and in Uganda, the estimated HIV prevalence was 7.3 % in 2013 [2] . By the end of 2013, nearly 600,000 people were receiving antiretroviral therapy (ART), corresponding to ART coverage of approximately 69 % [3] . The recent change in WHO guidelines raising the CD4 threshold for ART initiation from ≤350 to ≤500 cells/mm 3 increases the estimated number of individuals still eligible for ART by a further 50 % [4] .
In Uganda, health facilities are categorized by the area served and services provided: a) Health Centre II (HC II) serves a parish with population~5,000 and provides outpatient, antenatal, immunization and outreach services; b) Health Centre III (HC III) serves a sub-county and additionally provides inpatient care and environmental health; c) Health Centre IV (HC IV) serves a sub-district and additionally provides surgery, supervision of the lower HCs, data collection and health service planning [5] . Decentralization of ART services to HC IIIs nearer to where people live scaled up significantly with the countrywide roll out of Option B plus (initiation of all pregnant and breastfeeding women on ART for life) which commenced in September 2012 [6] . Prior to this, ART services were predominantly available in hospitals and HC IVs, and ART provision in most HC IIIs was limited to individual antiretroviral drugs for prevention of mother-to-child transmission (pMTCT), with no provision of fixed-dose combination ART for treatment.
Studies conducted in Malawi and South Africa on scaleup of ART services in rural areas report reductions in adult mortality subsequent to ART roll-out [7] [8] [9] . However, such scale-up is often inequitable between rural and urban settings, due to severe shortages of health workers in rural settings, even where task-shifting to lower cadres for delivery of ART is undertaken, as recommended by WHO [10] [11] [12] . Little work has been undertaken to examine population-level access to HIV care in hard-to-reach rural areas in Africa, or to describe the population-level effects of decentralizing ART. Most work has been based on sampling at health facilities, which omits those in the community not accessing healthcare [13, 14] . Information on population-level access and uptake of HIV testing, care and treatment is important for planning services and for understanding barriers to achieving ART coverage targets.
Lablite is an implementation project working in partnership with Ministries of Health to investigate and support strategies to roll-out HIV treatment safely and cost-effectively to primary care health centres in rural settings in Uganda, Malawi and Zimbabwe [15] . In Uganda, Lablite is being implemented in two districts including the Agago District in Northern Uganda and Kalungu District in central Uganda. People of Northern Uganda were victims of a rebel insurgency led by Joseph Kony of the Lord's Resistance Army (LRA) for more than 20 years prior to the successful peace process initiated in 2007. It was characterized by child abductions, frequent rapes, attacks on civilian camps and killing [16] . According to the Uganda demographic and health survey (UDHS) 2011, the poverty index is higher in the northern region than elsewhere in the country and sanitation, transport, infrastructure and healthcare services are often lacking [17] .
Agago District in northern Uganda has an estimated total population of 299,700 [18] . Lapono Sub County (study area) is one of the 13 sub-counties with an estimated population of 22,785 [19] . Lira Kato HC III is the highest level health facility in this sub county and provides outpatient services, inpatient services for children, HIV/AIDS counselling and testing (HCT), antenatal care (ANC), maternity and deliveries, pMTCT, immunizations and limited laboratory services. Prior to accreditation for ART provision in November 2013, people from Lapono Sub County who needed ART mainly attended Patongo HC III and Kalongo Hospital located 38 km and 28 km from Lapono sub county respectively (distances provided by Agago District Health Office).
The objective of this study was to describe health service usage in the villages surrounding a health centre III, particularly HIV testing and care, prior to planned ART decentralization.
Methods
We conducted a cross-sectional population based survey in 2 of the 6 parishes including~20 % of villages in Lapono sub-county ( Fig. 1 ) between February and April 2013 prior to decentralization of ART at Lira Kato HC III. The survey was planned to include at least 100 HIV-infected adults; based on an HIV-prevalence of 8 and 40 % of HIV-infected adults knowing and reporting their status correctly [2] , we anticipated interviewing~3,000 adults. Data were monitored regularly and the survey was stopped early after 2 parishes had been completed and >100 HIV-infected adults had been identified.
All villages in the two parishes closest to Lira Kato HC III were included. One village was used for the pilot (excluded from main survey) and seventeen villages were included in the main survey. Every household in each village was mapped and approached during the survey. Participant engagement to encourage participation was through community meetings held in collaboration with local leaders. Village mapping was done using Geographical Positioning System (GPS) technology for fourteen villages and manual mapping for three villages, with additional guidance from a village member to locate dwellings and demarcate village boundaries within the study area. 
Data collection
The survey team included four members trained in data collection and fluent in Luo (local language), led by two field supervisors. Each household was visited by an interviewer accompanied by a local village member. If household members were not at home, the interviewer returned later; up to 2 visits were made to each household. The protocol included collection of individual demographic and health-related information from up to three adults aged 15-59 years in each household and socioeconomic data and information on children from the household head (or another adult) (Additional files 1 and 2). Interviews were conducted in 1459 households (~77 % of households mapped); the household questionnaire was completed for 1401. 2124 adults from 1351 households were interviewed (108 households had no age-eligible adult at home). Numbers interviewed per household were: 1 adult in 753 households; 2 adults in 454 households, 3 adults in 116 households; 4 or 5 adults in 28 households (more than permitted in the protocol). All data are reported.
Statistical analysis
Analyses were conducted using Stata 12.1. Most analyses were descriptive. We tested for differences in knowledge about HIV and HIV prevention practice, HIV testing and reported HIV-infection between men and women because previous population surveys have shown differences by sex [2] and because women access HIV-testing through antenatal care (ANC). Logit random effects models were used to test for differences in proportions including a random effect for village.
Ethics
The study protocol was approved by the Joint Clinical Research Centre/Research Ethical Committee (JCRC/REC) and from the Uganda National Council for Science and Technology (UNCST) and Office of the President of the Republic of Uganda. Written informed consent was obtained from all the study participants. Table 1 outlines study household socio-economic indicators compared with households sampled in the last Uganda Demographic and Health survey (UDHS)in 2011 [17] . In 742/1401 households the head of household was interviewed; 456/742 (62 %) were men. 1370 (98 %) households used a borehole as the main water source and 537 (38 %) households had a toilet; most of these were pit latrines (97 %). 1339 (96 %) used paraffin lanterns or candles as the predominant form of lighting. 844 (61 %) households owned a mosquito net, 349 (25 %) a radio, 4 (<1 %) a television and 395 (28 %) had a mobile phone. For transport, 497 (36 %) owned bicycles, 42 (3 %) motorcycles and 3 (<1 %) owned cars/trucks.
Results

Characteristics of study participants
In total 2124 adults were interviewed including 755 (36 %) males and 1369 (64 %) females ( Table 2) . Median age of participants was 29.1 years and 1493 (70 %) were married. 1621 (77 %) had not completed primary school. Most individuals had more than one source of livelihood (median 2 sources), subsistence farming being the most common (2046 (97 %)), followed by livestock farming and growing crops to sell. 724 (53 %) of women brewed alcohol as a source of livelihood.
Use of health services for general healthcare
Most participants stated that for a fever they normally go to local health facilities, including Lira Kato HC III (1073 (51 %) and HC IIs (978 (46 %); only 44 (2 %) go to Kalongo Hospital ( Table 3 ). The majority (97 %) individuals going to local health centres (Lira Kato HC III and HC IIs) travel on foot, and spend median (IQR) 4 (3-6) hours for the round trip, including waiting and receiving medical attention (Table 4 ). Approximately half of individuals visiting Kalongo Hospital also walk; reported time for the round trip when walking was median 10 (9-12) hours. Reported distance to Kalongo hospital was less than the actual 28 km, with reported time taken also lower than feasible; this suggests people may have stayed somewhere on the way or considerable under-estimation. Of 1101 participants who had had a serious illness in the last 12 months, 40 % went to Lira Kato HC III, 29 % went to a local HC II and 24 % went to Kalongo Hospital (Table 3 ).
Knowledge about HIV and HIV prevention practice
739 (98 %) of men and 1361 (99 %) of women had heard of HIV/AIDS (Table 5 ). Most rejected common misconceptions, although 173 (23 %) men and 435 (32 %) women thought HIV could be transmitted by mosquito or other insect bites. Most participants reported transmission of HIV was possible during child birth and breastfeeding; however 425 (56 %) men and 825 (60 %) women thought HIV transmission was not possible during pregnancy or were unsure. Of those who knew that mother to child transmission (MTCT) of HIV could occur, 497 (71 %) men and 994 (76 %) women knew drugs were available for mothers to take to reduce the risk. 723 (98 %) men and 1347 (99 %) women (who had heard of HIV/AIDS) reported practising HIV prevention methods, with the majority reporting being faithful to their partners. 368 (50 %) men reported condom use; this compares with 262 (19 %) women reporting condom use by their partner(s) (P < 0.001 for difference).
History of HIV testing and reported HIV prevalence
574 (76 %) men and 1156 (84 %) women reported ever testing for HIV (P < 0.001 for difference). Testing rates The choices for water source did not completely overlap between the 2 surveys. NA indicates the choice was not available and zero indicates it was available but not selected d Taken from Uganda AIDS Indicator Survey, 2011 [2] as not available in the UDHS Survey [17] were high and similar in men and women who had ever been married (478/523 (91 %) and 1094/1190 (92 %) respectively; P = 0.71 (Fig. 2) . The12 individuals (2 men and 10 women) not in HIV care reported the following reasons: transport costs (3), lack of drugs (1), stigma (1), never referred (2), service costs (1) 
HIV-testing and treatment in children
Numbers of children per household ranged from 0 to 14, with median (IQR) of 3 (2-4) per household. In total, interviewees in 26 households reported that at least one child in the household had tested positive for HIV. In 2 households a child had been tested approximately 10 months previously (one at Kalongo Hospital Data are n (%). Where numbers do not sum to total this is due to missing data. Percentages are of non-missing data 1 Individuals were able to report >1 source of livelihood and one at an HTC outreach) but results had not been received. In a further 30 households the interviewee reported that there was at least one child who they were worried might be HIV-infected but had not been tested.
Reasons for not testing included: not wanting to know (n = 3); fear (n = 3); counselling offices too far (n = 3); not interested (n = 2); does not know where to take them (n = 9); no reason given (n = 10). Information on care was provided for only 8 HIVinfected children in 7 households, of whom only 2/8 children were diagnosed before 2 years of age. 7/8 children were in HIV care (6 on CTX; 3 on ART); 5 at Kalongo Hospital and 2 at Lira Kato HC. 3/5 children in care at Kalongo Hospital and 2/2 at Lira Kato HC were taken to their health facility on foot; 2/5 children were taken to Kalongo Hospital by bike. One child, aged 14 years (cared for by a grandmother) had not been seen in care for 10 months due to transport costs, having previously been seen at Kalongo Hospital.
Discussion
There have been few population-based surveys in rural Africa reporting on general health, HIV-related knowledge, health-seeking behaviour and use of general and HIV health services. This survey was conducted in a remote area of northern Uganda which until 6 years ago, was at the centre of the rebel insurgency with the LRA; generalizability to other remote rural areas in Africa needs to take this into account. The survey was conducted before implementation of the Option B plus policy of ' ART for life' for pregnant women in Northern Uganda thus, although pMTCT services were de-centralised, this was not the case for general ART services. We surveyed all villages in the two parishes closest to Lira Kato Health Centre, comprising~20 % of households and of the adult population in one sub-county. We included individuals most likely to use Lira Kato Health Centre for general healthcare; this could be a limitation of our findings if use of health services is higher in populations living close to a health centre than in those living further away.
Most indicators suggested lower household socioeconomic status compared with the Uganda DHS results of 2011 for rural areas, demonstrating that this population is poorer than the average rural population in Uganda. However, it would not be unlike other populations living in hard-to-reach rural areas where comprehensive health services are not easily accessible close to where people live.
Most survey participants stated that they sought care locally for both fever and serious illness; however, around 1/ 4 people travelled the considerable distance to Kalongo hospital in the event of serious illness. Of note, there was Where denominators are less than total in Table 3 this is due to missing data. Percentages are of non-missing data Most study participants correctly identified most routes of HIV transmission. However, a significant minority of men and women thought HIV was spread by mosquitoes and other insects. This belief may have been due to outbreaks of yellow fever in this area, which is linked with mosquitoes. More than half of men and women were unaware that HIV can be transmitted trans-placentally during pregnancy, although most knew MTCT of HIV can occur intrapartum and through breastfeeding.
Reported rates of women and men who had ever been tested for HIV were slightly higher than reported for the mid-northern region in the Uganda AIDS Indicator Survey, 2011 (84 % vs. 81 % in women; 76 % vs. 63 % in men) [2] . The rate of testing in the last 12 months was particularly high in men (54 % vs. 39 %) in the Uganda AIDS Indicator Survey [2] and higher in men than in women; this may be due to safe male circumcision campaigns which had taken place at Lira Kato HC on three occasions in the 12 months before the survey and included HIV counselling and testing. Reported HIV prevalence (9 % in women; 6 % in men) was similar to anonymous testing data for the region (10 % in women and 6 % in men) [2] , suggesting a high percentage of HIV-positive individuals were aware of their status and reported it correctly and/or that the area has high HIVprevalence for the region.
Most women (96 %) had attended ANC at least once during the pregnancy leading to their most recent birth and more women attended ANC at least 4 times (as recommended by WHO) than is reported for rural areas of Uganda (52 % vs. 46 %) [2] , although there remains room for improvement. The most common reason for not attending was the husband's refusal to accompany their partner to clinic, which speaks to the need for more strategies to increase male involvement in ANC; this was also raised as a concern in the initial Lablite survey by healthcare workers [20] . Reasons for high antenatal attendance likely reflect a well-functioning ANC at the local HC III. However, among women who tested HIV positive in pregnancy, only around two thirds received drugs for pMTCT, as did similar proportions of their babies; it is unclear what happened to the remaining one third, or whether women reported this accurately. However, if accurate, this falls well below the target of 90 % uptake of pMTCT for pregnant women and babies set for Elimination of Mother to Child Transmission (EMTCT) [6] .
We asked specific questions about testing and HIV care for children. Although in 26 households, participants reported that a child was infected with HIV; details of testing and care were provided for only 8 children. It is not clear whether reports of other HIV-positive children were accurate. In a further 30 households there were concerns reported that one or more children might be HIV-positive but they had not been tested, with a significant proportion not tested because of lack of knowledge about where to obtain testing. There were also reports of failure to return results of HIV tests for children. Estimates of the prevalence of HIV in children under 15 years in Uganda vary considerably; Uganda MOH based on the Spectrum model estimated that children constituted only 7 % of HIVinfected individuals in 2012 [21] whereas UNICEF figures suggest closer to 13 % [22] . These figures, based on 136 adults correspond to between 10 and 20 HIV-infected children, suggesting identification and enrolment into care of children may be low compared to adults. The concerns and lack of awareness around testing and the late diagnosis of HIV-infected children (6/8 children over 2 years) may reflect barriers and lack of knowledge among the community and healthcare workers. Of the HIV-positive adults and children in care, 59 % were on ART. Despite the distance to ART services, this is similar to the 65 % derived from National figures for September 2013 (570,373 active ART patients: 883,736 HIV-infected persons in care) [21] . Some of the remainder who were being seen locally or were not in care may however have been in need of treatment; only half of those not on ART had had a CD4 test in the last year. In the consultative meeting with local village health teams (VHTs) prior to the survey we heard anecdotal reports that some of the community were unable to access care, particularly the old, children and the very sick, due to being unable to make the journey on foot.
Conclusion
In summary, in this population survey in a remote poor rural area of Northern Uganda, despite difficulties in accessing ART treatment and care, HIV-infected individuals made considerable efforts to travel to receive services. In contrast most sought treatment for common conditions at local health facilities. Whereas antenatal services appeared good, only two thirds of women reported receiving pMTCT, perhaps reflecting poor partner support and possibly home births. HIV-infected children appeared to be under-accessing testing and referral for treatment. We infer that decentralization of the ART programme to primary care facilities would decrease travel time and transport costs and thus make care and treatment accessible to people not able to access centralized care; it might also improve follow-up especially in rural communities [23, 24] .
